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Liposomes, vesicles oflipid bilayer, have a variety of shapes: a circular
biconcave form, a thin tubular filament and other regular shape
possessing substantial symmetry. The equation which determines the
shape of liposomes is derived in consideration of osmotic pressure,
surface tension and bending elasticity. Numerical caluculation of the
equation was done in the case of rotationally symmetric shapes. These
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$P$ $n$ $P=Pn$ $P$
$x$ $2ndS=d(x\cross dx)$ ( 3)
1
$\int_{A}$ Pd8 $= \int_{A}PndS=\int_{A}\frac{P}{2}$ d(xxdx) $= \int_{\partial A}\frac{P}{2}$ xxdx (2)
(ii) $T$
$e$
$\partial A$ $T=Te$ $T$
2
$\int_{\partial A}$ Td’ $= \int_{\partial A}$ Ted’ $=- \int_{\partial A}$ Tn$\cross$ (3)
(i) $Q$
( A)
$Q=|Q|=2D\nabla H\cdot e$ (4)
3
81
$D$ $H$ $R_{1^{\text{ }}}R_{2}$
$H= L2(\frac{1}{R_{1}}+\frac{1}{R_{2}})$ (5)
(1) 3 (4)
$\int_{\partial A}$ Qdi $= \int_{\partial A}2D(\nabla H\cdot e)ndl=\int_{\partial A}2D\nabla H\cross dx$ (6)
$H$ $\nabla H$
$a=\frac{P}{2}x-Zh+2D\nabla H$ (7)
(2) (3) (6) (1)




da dx $= d\{(\frac{P}{2}x-Zh+2D\nabla H)\cdot dx\}=d\{$ (10)$d(\frac{P}{4}x^{2}+2DH)\}=0$
(9) (10) \Sigma







$( \frac{P}{2}(x-x_{0})+2D\nabla H)\cross n=\nabla(\frac{P}{4}(x-x_{0})^{2}+2DH)\cross n=0$ (12)
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$x(O)=z(O)=\alpha o)=0,$ $z(L/2)=z_{0},$ $\alpha L/2$ ) $=\pi/2$ (18)



















































\Sigma 3 $\phi$ $x$
a
$x=(\begin{array}{ll}x(l)cos \psi x(l)sin\phi z(l) \end{array})$ $a=(\begin{array}{l}a_{l}(l)cos\phi a_{l}(l)sin\phi a_{2}(l)\end{array})$
(B1)




$\frac{d}{dl}\log a_{1}=\frac{a_{1’}}{a_{1}}=-\frac{\cos\theta}{x}=-\frac{d}{dl}\log x$ (B4)
$a_{1}=c/x$ $\nabla H=0$
$a_{1}$
$0$ $c=0$ $a_{1}\equiv 0$ (B3)
$a_{2’}=0$ a
\Sigma a





\mbox{\boldmath $\sigma$}1 $\sigma_{2}$ $\sigma_{1}\sigma_{2}$ ( 3)
da $=a_{i}\sigma_{1}+$ a2\mbox{\boldmath $\sigma$} (B5) (9) (10) $a_{1^{\text{ }}}a_{2}$
$\{\begin{array}{l}a_{1}=\alpha e_{1}+\beta e_{2}a_{2}=\beta e_{l}-\alpha e_{2}\end{array}$ (B6)
$f=a\cdot(xxda)$ (B6) (9)
$df=da\cdot(xxda)+a\cdot(dxxda)=-x\cdot(daxda)$
$=-2x\cdot(a_{1}\cross a_{2})\sigma_{1}\sigma_{2=2(x\cdot n)(\alpha^{2}+\beta^{2})\sigma_{1}\sigma_{2}}$ (B7)
\Sigma
$2 \int_{\Sigma}(x\cdot n)(\alpha^{2}+\beta^{2})\sigma_{1}\sigma_{2}=\int_{\Sigma}df=\int_{\partial\Sigma}f=0$ (B8)
$x\cdot n>$
$0$ $\alpha$ $\beta$ $0$
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